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(54) FUEL CELL SYSTEM 
(57)Abstracl: 

PROBLEM TO BE SOLVED: To provide d fiiel cell system capable of 
effectively carrying out purge with a realistic structure during a system 
stop. 

SOLUTION: After the pressure in a combustor 17 is tentatively 
increased to the primary-side pressure of a hydrogen separation film 
device 5 by a valve operation, the primary side and the secondary side 
of the hydrogen separation membrane device 5 are purged by using a 
high-pressure combustion exhaust gas increased in pressure. At that 
time, the feeding of the air to the combustor 17 is continued until the 
exhaust air temperature reaches a predetermined value or above by 
monitoring the exhaust air temperature at the exhaust air inlet of the 
combustor 17. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is made to generate electricity by the fuel cell stack using the hydrogen gas 
separated from reformed gas with hydrogen demarcation membrane equipment, and the 
air supplied from air supply equipment. In the fuel ceU system which burns with a 
combustor the reformed gas of the surplus by which reforming was carried out with the 
reforming vessel, and the air of the surplus discharged from said fuel cell stack The fuel 
cell system characterized by having a closing motion means to open and close the exhaust 
gas supply path of leading the exhaust gas of said combustor to said hydrogen demarcation 
membrane equipment, and the control means which controls said closing motion means to 
lead the exhaust gas from said combustor to said hydrogen demarcation membrane 
equipment at the time of a system stop. 

[Claim 2] The hydrogen gas which removed the carbon monoxide with the carbon monoxide 
shift coverter from reformed gas, In the fiiel cell system which burns with a combustor the 
reformed gas of the surplus by which was made to generate electricity by the fuel cell stack 
using the air supphed from air supply equipment, and reforming was carried out with the 
reforming vessel, and the air of the surplus discharged from said fuel cell stack The fuel 
cell system characterized by having a closing motion means to open and close the exhaust 
gas supply path of leading the exhaust gas of said combustor to said carbon monoxide shift 
coverter, and the control means which controls said closing motion means to lead the 
exhaust gas from said combustor to said carbon monoxide shift coverter at the time of a 
system stop. 

[Claim 3] It is made to generate electricity by the fuel cell stack using the hydrogen gas 
separated from reformed gas with hydrogen demarcation membrane equipment, and the 
air supplied from air supply equipment. In the fuel ceU system which burns with a 
combustor the reformed gas of the surplus by which reforming was carried out with the 
reforming vessel, and the air of the surplus discharged from said fuel cell stack The 1st 
closing motion means which opens and closes the exhaust gas supply path of leading the 
exhaust gas of said combustor to said hydrogen demarcation membrane equipment, The 
2nd closing motion means which opens and closes the 2nd exhaust gas supply path which 
leads the exhaust gas discharged from said hydrogen demarcation membrane equipment 
to the fuel electrode of said fuel cell stack, While controlling said 1st closing motion means 
to lead the exhaust gas from said combustor to said hydrogen demarcation membrane 
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equipment at the time of a system stop The fiiel cell system characterized by having the 
control means which controls said 2nd closing motion means to lead the exhaust gas 
discharged from said hydrogen demarcation membrane equipment to the fuel electrode of 
said fuel cell stack. 

[Claim 4] It is a fuel cell system given in claim 1 thru/or the 3rd term which has a 
pressure-up means to raise the pressure in said combustor, and a pressure detection means 
to detect the pressure in said combustor, and is characterized by said control means 
controlling a pressure-up means so that the pressure in said combustor rises to a 
predetermined value. 

[Claim 5] It is a fuel cell system given in claim 1 thru/or the 3rd term which has a 
temperature detection means to detect the temperature of the air supplied to said 
combustor, and is characterized by said control means stopping said air supply equipment 
when the temperature of the air supplied to said combustor is beyond a predetermined 
value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the residual hydrogen processing 
technique at the time of the system stop in the vehicle use fuel cell system which uses 
hydrogen as a fuel in detail about a fuel cell system. 
[0002] 

[Description of the Prior Art] As a conventional residual hydrogen processing technique, 
what is indicated by JP,11-26003,A is known, for example. 

[0003] If the power generated by residual hydrogen and air at first at the time of a system 
stop is consumed by discharge resistance, a stack electrical potential difference is lowered 
one by one and a stack electrical potential difference becomes below constant value, this 
will purge the residual hydrogen which remained in the fuel electrode using inert gas, such 
as nitrogen, and will be made to set a stack electrical potential difference to OV. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional residual 
hydrogen processing technique, in order to purge using inert gas, inert gas had to be 
possessed and the following problems were in the system in respect of practicality. 
[0005] That is, since weight, cost, a layout, etc. had severe constraint from the standpoint 
of practicality in the fuel cell system for carrjdng in a car, possession of inert gas was not 
realistic, considering which viewpoint of a weight side, a cost side, a layout side, and a 
supply side. 

[0006] This invention was made in view of the above, and is to offer the fuel cell system 
which can perform effectively the purge performed at the time of a system stop with a 
realistic configuration as the purpose. 
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[0007] 

[Means for Solving the Problem] The hydrogen gas separated from reformed gas with 
hydrogen demarcation membrane equipment in order that invention according to claim 1 
might solve the above-mentioned technical problem, In the fiiel cell system which bums 
with a combustor the reformed gas of the surplus by which was made to generate 
electricity by the fuel cell stack using the air supplied from air supply equipment, and 
reforming was carried out with the reforming vessel, and the air of the surplus discharged 
from said ftiel cell stack Let it be a summary to have a closing motion means to open and 
close the exhaust gas supply path of leading the exhaust gas of said combustor to said 
hydrogen demarcation membrane equipment, and the control means which controls said 
closing motion means to lead the exhaust gas from said combustor to said hydrogen 
demarcation membrane equipment at the time of a system stop. 

[0008] The hydrogen gas which removed the carbon monoxide with the carbon monoxide 
shift coverter from reformed gas in order that invention according to claim 2 might solve 
the above-mentioned technical problem, In the fuel cell system which burns with a 
combustor the reformed gas of the surplus by which was made to generate electricity by 
the fuel cell stack using the air supphed from air supply equipment, and reforming was 
carried out with the reforming vessel, and the air of the surplus discharged from said fuel 
cell stack Let it be a summary to have a closing motion means to open and close the 
exhaust gas supply path of leading the exhaust gas of said combustor to said carbon 
monoxide shift coverter, and the control means which controls said closing motion means 
to lead the exhaust gas from said combustor to said carbon monoxide shift coverter at the 
time of a system stop. 

[0009] The hydrogen gas separated from reformed gas with hydrogen demarcation 
membrane equipment in order that invention according to claim 3 might solve the 
above-mentioned technical problem. In the fuel cell system which bums with a combustor 
the reformed gas of the surplus by which was made to generate electricity by the fuel ceU 
stack using the air supplied from air supply equipment, and reforming was carried out 
with the reforming vessel, and the air of the surplus discharged from said fuel cell stack 
The 1st closing motion means which opens and closes the 1st exhaust gas supply path 
which leads the exhaust gas of said combustor to said hydrogen demarcation membrane 
equipment, The 2nd closing motion means which opens and closes the 2nd exhaust gas 
supply path which leads the exhaust gas discharged from said hydrogen demarcation 
membrane equipment to the fiiel electrode of said fuel cell stack. While controlling said 1st 
closing motion means to lead the exhaust gas from said combustor to said hydrogen 
demarcation membrane equipment at the time of a system stop Let it be a summary to 
have the control means which controls said 2nd closing motion means to lead the exhaust 
gas discharged from said hydrogen demarcation membrane equipment to the fiiel electrode 
of said fuel cell stack. 

[00 10] In order that invention according to claim 4 may solve the above -mentioned 
technical problem, it has a pressure-up means to raise the pressure in said combustor, and 
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a pressure detection means to detect the pressure in said combustor, and said control 
means makes it a summary to control a pressure-up means so that the pressure in said 
combustor rises to a predetermined value. 

[00 11] In order that invention according to claim 5 may solve the above-mentioned 
technical problem, it has a temperature detection means to detect the temperature of the 
air supplied to said combustor, and said control means makes it a summary to stop said air 
supply equipment, when the temperature of the air suppUed to said combustor is beyond a 
predetermined value. 
[0012] 

[Effect of the Invention] Since an exhaust gas supply path is opened and closed according 
to this invention according to claim 1 so that the exhaust gas from a combustor may be led 
to hydrogen demarcation membrane equipment at the time of a system stop, unnecessary 
hydrogen gas can be purged from hydrogen demarcation membrane equipment. 
[0013] Since an exhaust gas supply path is opened and closed according to this invention 
according to claim 2 so that the exhaust gas from a combustor may be led to a carbon 
monoxide shift coverter at the time of a system stop, unnecessary hydrogen gas can be 
purged from hydrogen demarcation membrane equipment. 

[0014] Since the 2nd exhaust gas supply path is opened and closed so that the exhaust gas 
discharged from hydrogen demarcation membrane equipment may be led to the fuel 
electrode of a ftiel cell stack while opening and closing the 1st exhaust gas supply path 
according to this invention according to claim 3 so that the exhaust gas from a combustor 
may be led to hydrogen demarcation membrane equipment at the time of a system stop, 
unnecessary hydrogen gas can be purged from hydrogen demarcation membrane 
equipment and the fuel electrode of a fuel cell stack. 

[0015] Since according to this invention according to claim 4 a pressure up is carried out so 
that the pressure in a combustor may rise to a predetermined value, unnecessary hydrogen 
gas can be effectively purged from hydrogen demarcation membrane equipment or the fiiel 
electrode of a fuel cell stack in a short time using the exhaust gas by which the pressure up 
was carried out from the combustor. 

[0016] Since according to this invention according to claim 5 air supply equipment is 
stopped when the temperature of the air supphed to a combustor is beyond a 
predetermined value, exhaust gas without hydrogen content is generable with a combustor, 
and even if it purges with a combustion gas, the hydrogen embrittlement of hydrogen 
demarcation membrane equipment can be prevented. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0018] (Gestalt of the 1st operation) Drawing 1 is drawing showing the fuel cell structure of 
a system concerning the gestalt of operation of the 1st of this invention. In addition, this 
fuel cell system is an especially suitable system for cars, such as a fuel cell powered vehicle. 
[0019] In drawing 1 , after reforming is carried out to the hydeogen-rich gas which a 
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methanol and the fiiel of a petroleum system are the reforming reactors 1, and contains 
hydrogen so much, it is sent to hydrogen demarcation membrane equipment 5 through a 
bulb 3, and only the pure hydrogen which penetrated this hydrogen demarcation 
membrane equipment 5 is supplied to the fael electrode of the fuel cell stack 9 through a 
bulb 7. In the fuel cell stack 9, it generates electricity using the pure hydrogen which 
penetrates hydrogen demarcation membrane equipment 5 and is supplied to a fuel 
electrode, and the oxygen in the air supphed to an air pole from air supply equipment 
(compressor) 11. In addition, a bulb 3 is for intercepting the reforming reactor 1 and 
hydrogen demarcation membrane equipment 5, and is usually set as the open condition. 
Moreover, the reformed gas (hydeogen-rich gas) generated with the reforming reactor 1 is 
mixed gas which consists of hydrogen, methane, a carbon monoxide (CO), a carbon dioxide 
(C02), and a steam. 

[0020] The gas (henceforth "residue gas") which was not able to penetrate hydrogen 
demarcation membrane equipment 5, such as hydrogen and a carbon monoxide, is supplied 
to a combustor 17 through the diaphragm device 13 and a bulb 15. Moreover, the air 
discharged from the fuel cell stack 9, i.e., the exhaust to which oxygen was consumed by 
the fuel cell stack 9, and the oxygen density fell, is supplied to the fuel machine 17 through 
a flow control valve 19 and a bulb 21. 

[0021] Here, the exhaust which the residue gas supplied to a combustor 17 measures the 
pressure with a pressure sensor 23, and is supplied to a combustor 17 is measuring the 
temperature with the temperature sensor 25. It connects with the control unit 27 for 
controlling the fuel cell system concerned, respectively, and a pressure sensor 23 and a 
temperature sensor 25 output each measurement signal to a control unit 27. In addition, in 
case it purges with a combustion gas at the time of a system stop so that it may mention 
later, the measured value of a pressure sensor 23 is equivalent to the pressure in a 
combustor 17. 

[0022] A combustor 17 carries out the combustion reaction of the residue gas from 
hydrogen demarcation membrane equipment 5, and the exhaust from the fuel cell stack 9. 
The heat generated by this combustion reaction is used as a heat source for heating the 
reforming reactor 1 and hydrogen demarcation membrane equipment 5. 
[0023] The exhaust gas (combustion gas) of a combustor 17 is usually supphed to the 
upstream (the upstream or entrance side) of hydrogen demarcation membrane equipment 
5, and secondary (the downstream or outlet side) through a branch pipe 31 and a bulb 33 
with the gestalt of this operation, respectively, although atmosphericair release is carried 
out through a bulb 29. 

[0024] In detail, the part which the branch pipe 31 has branched to the upstreami of 
hydrogen demarcation membrane equipment 5 and secondary further on the lower stream 
of a river of a bulb 33, among these has branched to secondary [ of hydrogen demarcation 
membrane equipment 5 ] is connected between the condensator which was formed in the 
downstream of hydrogen demarcation membrane equipment 5 and which is mentioned 
later, and said bulb 7. 
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[0025] If a bulb 35 is opened, atmosphericair release of the pure hydrogen which 
penetrated, secondary gas 5, i.e., hydrogen demarcation membrane equipment, of 
hydrogen demarcation membrane equipment 5, will be carried out. Moreover, if the 
hydeogen-rich gas supplied to the upstream of hydrogen demarcation membrane 
equipment 5 opens a bulb 37, the gas 1, i.e., the reforming reactor, of the upstream of 
hydrogen demarcation membrane equipment 5, atmosphericair release will be earned out. 
[0026] Generally, the flow Q of the hydrogen which penetrates hydrogen demarcation 
membrane equipment 5 is proportional to the difference of the forward square root of PIH, 
and the forward square root of P2H, if PlH and a secondary hydrogen partial pressure are 
set to P2H for the upstream hydrogen partial pressure of hydrogen demarcation membrane 
equipment 5. Namely, Q** (rootPlH"rootP2H) 
There is relation to say. 

[0027] In order to enlarge the amount of hydrogen permeation, PIH are set as a large value 
(for example, IMPa), and P2H are usually set as a small value (for example, 0.2MPa). The 
value of P2H is set as a small value also from the point of reducing the drive horsepower of 
said air supply equipment (compressor) 11 with which it is called for it being almost equal 
to the pressure (pneumatic pressure) of the air supplied to the fuel cell stack 9, therefore it 
supplies air in order to protect a fiiel cell. 

[0028] If hydrogen demarcation membrane equipment 5 usually consists of palladium (Pd) 
or a palladium (Pd) alloy and its hydrogen concentration is high in a temperature field 200 
degrees C or less, in order to carry out hydrogen embrittlement, temperature is controlled 
by about 300-450 degrees C at the time of system operation. On the other hand, at the time 
of a system stop, before temperature falls to 200 degrees C or less, both the upstream and 
secondary must remove hydrogen by purge. In addition, since it is the almost same 
temperature as hydrogen demarcation membrane equipment 5, the secondary pure 
hydrogen which penetrated hydrogen demarcation membrane equipment 5 is a 
condensator 39, and after being cooled until it became the temperature (for example, 80 
degrees C) which can be supplied to the fuel cell stacls: 9, it is supplied to the fuel cell stack 
9 through a bulb 7 and a humidifier 41. 

[0029] Input 5a by which primary gas (reformed gas) flows into ** which shows hydrogen 
demarcation membrane equipment 5 to drawing 2 in detail, Tap hole 5b into which the 
secondary gas (hydrogen gas) separated firom reformed gas flows, Tap hole 5e into which 5d 
of input where exhaust gas flows firom a combustor 17 at the time of tap hole 5c into which 
the residue gas separated fi:om reformed gas flows, and a system stop, the hydrogen gas 
purged by the exhaust gas firom a combustor 17 at the time of a system stop flow has 
projected to the exterior of case 5k. Moreover, 5n of secondary gas chambers is established 
in primary gas chamber 5o to which 5m of hydrogen demarcation membranes projects in 
the central part in case 5k, and the upper part part in case 5k, and residue gas room 5q is 
prepared in the lower part part in case 5k through restriction 5p. 

[0030] And at the time of system operation, the reformed gas which contains a carbon 
monoxide through a bulb 3 firom the reforming reactor 1 flows in primary gas chamber 5o 
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from input 5a, and the pure hydrogen gas which penetrated 5m of hydrogen demarcation 
membranes passes in 5n of secondary gas chambers, and flows out of tap hole 5b. At this 
time, the carbon monoxide gas which was not able to penetrate 5m of hydrogen 
demarcation membranes passes primary gas chamber 5o to restriction 5p, flows into 
residue gas room 5q, and flows out of tap hole 5c as residue gas further. 
[0031] On the other hand, at the time of a system stop, exhaust gas flows in residue gas 
room 5q from 5d of input through a bulb 33 from a combustor 17, and restriction 5p is 
passed, it passes primary gas chamber 5o further, and flows out of input 5a. Exhaust gas 
flows in 5n of secondary gas chambers from tap hole 5b through a bulb 33 from a 
combustor 17, and it passes through 5n of secondary gas chambers to coincidence, and 
flows into it out of tap hole 5e. 

[0032] In order that a part to have not been unable to consume by the fuel cell stack 9 
among the pure hydrogen supplied to the fiiel cell stack 9 may aim at efiEective use of 
hydrogen, it is returned to the upstream of the fuel cell stack 9 (fuel electrode) with a 
circulating pump 43, and is again supplied to the fiiel cell stack 9 (fuel electrode). In 
addition, the bulb 45 prepared in the hydrogen circulatory system containing a circulating 
pump 43 is a bulb opened in case the water which collected in the fuel cell stack 9 is blown 
away. 

[0033] Each above-mentioned bulbs 3, 7, 15, 21, 29. 33, 35, 37, and 45 consist of solenoid 
valves, and are connected to the control unit 27, respectively with air supply equipment 
(compressor) 11, the flow control valve 19, and the circulating pump 43. Although a control 
unit 27 does not illustrate, it has RAM used as ROM which memorized the control program, 
and the work area at the time of control inside, controls the purge at the time of a system 
stop based on the measurement signal from a pressure sensor 23 and a temperature sensor 
25, and outputs a control signal to each bulbs 3, 7, 15, 21, 29, 33, 35, 37, and 45, air supply 
equipment (compressor) 11, a flow control valve 19, and a circulating pump 43. 
[0034] A bulb 33, a bulb 35, a bulb 37, and a bulb 45 are set as a closed state, respectively 
at the time of usual operation before a system stop, and a bulb 3, a bulb 7, a bulb 15, a bulb 
21, and a bulb 29 are set as an open condition at it, respectively. Thereby, the reformed gas 
(hydeogen-rich gas) generated with the reforming reactor 1 is altogether led to hydrogen 
demarcation membrane equipment 5, without leaking on the way, and only the pure 
hydrogen which penetrated hydrogen demarcation membrane equipment 5 is supplied to 
the fiiel cell stack 9 through a condensator 39, a bulb 7, and a humidifier 41. 
[0035] On the other hand, the residue gas which was not able to penetrate hydrogen 
demarcation membrane equipment 5 is led to a combustor 17 through the diaphragm 
device 13 and a bulb 15, a combustion reaction is carried out to exhaust with a combustor 
17, and atmospheric-air release is carried out through a bulb 29 as exhaust gas. 
[0036] Next, with reference to the control flow chart shown in drawing 3 , the control action 
of the fuel cell system about the purge at the time of a system slop is explained. In addition, 
the control flow chart shown in drawing 2 is memorized by ROM of a control unit 27 as a 
control program. 
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[0037] First, at step SlOO, a control unit 27 will perforin the usual halt actuation of 
suspending supply of a fuel, if a system goes into stop mode. In addition, even if it suspends 
supply of a fuel, a reforming reaction advances with the fiiel which remains in the 
reforming reactor 1. 

[0038] And at step SllO, while suspending drawing of the output of the fuel cell stack 9, a 
circidating pump 43 is stopped. By suspending drawing of the output of the fuel cell stack 9, 
the pressure (hydrogen pressure) of the hydrogen within the hydrogen circulatory system 
(especially fuel electrode) begins a rise. 

[0039] And at step S120, a bulb 29 is changed from an open condition to a closed state. 
Thereby, the pressure by the side of the air pole of the fuel cell stack 9 (pneumatic 
pressure) also begins a rise. Moreover, although the residue gas which was not able to 
penetrate hydrogen demarcation membrane equipment 5 is supplied to a combustor 17 
through the diaphragm device 13 and a bulb 15, since the bulb 29 was changed to the 
closed state, atmospheric-air release of the exhaust gas of a combustor 17 is not carried out, 
consequently the pressure in a combustor 17 rises. 

[0040] And at step Si 30, the temperature T of exhaust is read from the temperature sensor 
25 formed in the exhaust inlet port of a combustor 17. 

[0041] And the temperature T of the exhaust read from the temperature sensor 25 at step 
S140 is the predetermined value TO. It judges whether it is above (for example, 100 
degrees C). This judgment is made in order to detect the existence of the back flow to air 
supply Rhine of a combustion gas. usually, the thing which the exhaust gas of a combustor 
17 flows backwards to air supply Rhine since the pressure (********) of exhaust also rises 
in connection with the pressure buildup in a combustor 17 there is nothing " T<TO it is . 
Here, it is TO. Since the temperature T of exhaust is about 80 degrees C and does not 
usually become 100 degrees C or more about a value in the case of the fuel cell of a 
solid-state macromolecule membrane type, it may be TO =100 degree C, for example. 
[0042] The temperature T of exhaust is the predetermined value TO as a result of this 
decision. When it is above, it progresses to (S140:YES) and step S150, and the temperature 
T of exhaust is the predetermined value TO. When it is the following, it progresses to 
(S140:NO) and step S250. 

[0043] At step S150, it is T>=T0. It is a case, and since it is shown that it becomes 
impossible for the discharge pressure of air supply equipment (compressor) 11 to have not 
been unable to rise to the pressure in a combustor 17, and it detected the back flow to air 
supply Rhine of a combustion gas, it prevents that change a bulb 21 from an open condition 
to a closed state, and the exhaust gas of a combustor 17 flows backwards to air supply 
Rhine. 

[0044] And air supply equipment (compressor) 11 is stopped at step S160. That is, 
supplying air (exhaust) to a combustor 17 is continued until the back flow to air supply 
Rhine of a combustion gas is detected, and non-burned hydrogen is made not to be 
contained in exhaust gas. 

[0045] And a bulb 7 is changed from an open condition to a closed state, and it is made for 
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the differential pressure of the fuel electrode of the fuel cell stack 9 and an air pole not to 
become large further at step S170. 

[0046] And at step S180, the pressure P in a combustor 17 is read from the pressure sensor 
23 formed in the residue gas inlet port of a combustor 17. In this case, since the hydrogen 
supply system pressure and the pressure in a combustor 17 are rising, the measured value 
of a pressure sensor 23 is equivalent to the pressure in a combustor 17 (as a result, 
pressure of a combustion gas). 

[0047] And the pressure P in the combustor 17 read from the pressure sensor 23 at step 
S190 is the predetermined value PO. It carries out, for example, is IMPa. It judges whether 
it is above. This judgment is made in order to detect whether the pressure of a combustion 
gas became the high pressure suitable for a purge. 

[0048] Here, the high pressure suitable for a purge is the primary lateral pressure of 
hydrogen demarcation membrane equipment 5. Therefore, PO Although a value needs to be 
set up more than the primary lateral pressure of hydrogen demarcation membrane 
equipment 5, since the primary lateral pressure of hydrogen demarcation membrane 
equipment 5 is for example, IMPa extent, it is set to PO >=lMPa (for example, PO =lMP£i) 
as mentioned above. 

[0049] The pressure P in a combustor 17 is the predetermined value PO as a result of this 
decision. When it is above, it progresses to (S190:YES) and step S210, and when the 
pressure P in a combustor 17 is less than [ predetermined value PO ], it progresses to 
(S190:NO) and step S200. 

[0050] At step S200, it is P<PO. It is a case, and since it is judged that the pressure buildup 
in a combustor 17 is inadequate, it waits for progress of predetermined time (deltaT), and 
returns to step S180. 

[0051] On the other hand, at step S210, it is P>=PO. It is a case, and since it is judged that 
the pressure buildup in a combustor 17 is enough, a bulb 15 is changed from an open 
condition to a closed state. Thereby, the flow to the combustor 17 of the residue gas 
(reformed gas) of the upstream of hydrogen demarcation membrane equipment 5 is 
intercepted. 

[0052] And at step S220, a bulb 3 is changed from an open condition to a closed state. 
Thereby, the back flow to the reforming reactor 1 of the reformed gas of the upstream of 
hydrogen demarcation membrane equipment 5 is prevented. 

[0053] And at step S230, the both sides of a bulb 35 and a biilb 37 are changed from a 
closed state to an open condition, and atmospheric-air release of the reformed gas of the 
upstream of hydrogen demarcation membrane equipment 5 and the secondary pure 
hydrogen is carried out, respectively. Since the bulb 3 is changed to the closed state at this 
time, the reformed gas of the upstream of hydrogen demarcation membrane equipment 5 
does not flow backwards to the reforming reactor 1. 

[0054] And at step S240, a bulb 33 is changed from a closed state to an open condition, the 
high-pressure combustion gas stored in a combustor 17 and its circumference piping (a 
branch pipe 31 is included) is led to 5d of input of the upstream of hydrogen demarcation 
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membrane equipment 5, and the both sides of secondary tap hole 5b, and the hydrogen gas 
which remains to the upstream of hydrogen demarcation membrane equipment 5 and 
secondary is purged at a stretch. 

[0055] On the other hand, at step S250, it is T<TO. Since it is shown that are a case, 
******** is also going up in connection with the pressure buildup in a combustor 17, and 
the combustion gas is not flowing backwards to air supply Rhine, i.e., it is an all seems well, 
the pressure P in a combustor 17 is immediately read &om the pressure sensor 23 formed 
in the residue gas inlet port of a combustor 17 (step S180 reference). 

[0056] And the pressure P in the combustor 17 read from the pressure sensor 23 at step 
S260 is the predetermined value PO. It carries out, for example, is IMPa. It judges whether 
it is above (step S190 reference). The pressure P in a combustor 17 is the predetermined 
value PO. When it is above, it progresses to (S260:YES) and step S280, and the pressure P 
in a combustor 17 is the predetermined value PO. When it is the following, it progresses to 
(S260:NO) and step S270. 

[0057] At step S270, it is P<PO. It is a case, and since it is judged that the pressure buildup 
in a combustor 17 is inadequate, it waits for progress of predetermined time (deltaT) (step 
S200 reference), and returns to step S250. 

[0058] On the other hand, at step S280, it is P>=PO. It is a case, and it progresses to step 
S220, after stopping air supply equipment (compressor) 11 while changing a bulb 21, a 
bulb 7, and a bulb 15 from an open condition to a closed state, respectively in order to 
perform the purge by the combustion gas, since it is judged that the pressure buildup in a 
combustor 17 is enough. And the upstream of hydrogen demarcation membrane equipment 
5 and secondary are purged at a stretch with a high-pressure combustion gas by passing 
through step S220, step S230, and step S240 as mentioned above. 

[0059] As mentioned above, T>=T0 A case and T<TO In the case of which [ of a case 1, the 
upstream of hydrogen demarcation membrane equipment 5 and secondary will be purged 
with the exhaust gas of a combustor 17, but the hydrogen demarcation membrane 
equipment 5 of non-burned hydrogen remaining into a combustion gas is not desirable in 
order to dislike hydrogen in the state of low temperature (hydrogen embrittlement is 
carried out). 

[0060] Then, in order to raise the pressure in a combustor 17, while hydrogen Rich's 
reformed gas is supplied to the combustor 17, it is necessary to send air into a combustor 
17 and to burn hydrogen. Therefore, if it puts in another way until it detects the back flow 
to air supply Rhine of a combustion gas with a temperature sensor 25, he is trying to lose 
non-burned hydrogen with the gestalt of this operation by continuing supply of the air to a 
combustor 17 to the Umitation of the capacity of air supply equipment (compressor) 11. 
[0061] Consequently, since an exhaust gas supply path is opened and closed as 
effectiveness about the gestalt of the 1st operation so that the exhaust gas from a 
combustor may be led to hydrogen demarcation membrane equipment at the time of a 
system stop, unnecessary hydrogen gas can be purged from hydrogen demarcation 
membrane equipment. 
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[0062] Moreover, it is not necessary to possess inert gas, such as nitrogen, with a bomb etc. 
in a system by using a combustion gas for a purge, and the purge performed at the time of 
a system stop can be performed with a realistic configuration. 

[0063] furthermore, the thing for which the high-pressure combustion gas by which the 
pressure up was carried out is used as purge gas after bulb actuation raises the pressure of 
a combustion gas temporarily to the primary lateral pressure (system working pressure) of 
hydrogen demarcation membrane equipment 5 " being effective (short time) - the purge 
which can complete a purge and is performed at the time of a system stop - being effective 
(short time) it can carry out. 

[0064] Moreover, until exhaust temperature will become beyond a predetermined value, 
even if it carries out the monitor of the exhaust temperature at the exhaust inlet port of a 
combustor 17 and the pressure of a combustion gas becomes high That is, by continuing 
supplying air to a combustor 17 to the capacity limitation of air supply equipment 
(compressor) 11, the exhaust gas with which hydrogen concentration fiilly fell is generable 
with a combustor 17, and even if it purges with a combustion gas, the hydrogen 
embrittlement of hydrogen demarcation membrane equipment 5 can be prevented. 
[0065] (Gestalt of the 2nd operation) Drawing 4 is drawing showing the fuel cell structure 
of a system concerning the gestalt of operation of the 2nd of this invention. In addition, the 
gestalt of the 2nd operation has the same fundamental configuration as the fuel cell 
system corresponding to the gestalt of the 1st operation shown in drawing 1 , gives the 
same sign to the same component, and presupposes it that the explanation is omitted. 
[0066] The gestalt of the 2nd operation applies this invention to the system which has the 
carbon monoxide shift coverter which it replaces with hydrogen demarcation membrane 
equipment, and carries out selective oxidation of the carbon monoxide in reformed gas, and 
it has [ carbon monoxide shift coverter ] it as a carbon monoxide treater using a catalyst, 
and decreases the carbon monoxide concentration in reformed gas. 

[0067] It is to supply the residue gas of the hydrogen by which consumption ** was not 
carried out, and others to a combustor 17 through the flow control valve 49 and bulb 51 for 
controlling a pressure by the fuel cell stack 9 while supplying it to the fuel cell stack 9 
through a bulb 7, after the description of the gestalt of the 2nd operation processes the 
reformed gas generated with the reforming reactor 1 with a carbon monoxide shift coverter 
47 and removes a carbon monoxide, as shown in drawing 3 , Pressure-sensor 23a which 
detects the pressure of the residue gas supplied to a combustor 17 is connected to control 
unit 27a for controlling the fiiel cell system concerned fi:om the flow control valve 49, the 
bulb 51, and the fiiel cell stack 9. Moreover, with the gestalt of this operation, the exhaust 
gas of a combustor 17 is suppHed to a carbon monoxide shift coverter 47 through 
branch -pipe 31a and a bulb 33. 

[0068] Since you can explain almost similarly the fundamental control action of the fuel 
cell system about the purge at the time of a system stop according to the control flow chart 
shown in drawing 2 , suppose that it is limited for explaining the outline here. 
[0069] At the time of a system stop, like the case of the gestalt of the 1st operation, first. 



11/14 



Japanese Publication number : 2002-093449A 



drawing of the output of the fuel cell stack 9 is suspended, and a bulb 29 is changed from 
an open condition to a closed state. Even if it suspends supply of a fiiel at this time, a 
reforming reaction advances with the fuel which remains in the reforming reactor 1, and a 
hydrogen supply system pressure and the pressure in a combustor 17 rise like the case 
where it is the gestalt of the 1st operation. 

[0070] The existence of the back flow to air supply Rhine of a combustion gas is detected 
with a temperature sensor 25 to coincidence, carrying out the monitor of this pressure 
buildup by pressure-sensor 23a. And the pressure in a combustor 17 fully rises and it is 
P>=PO. If it becomes, a bulb 21, a bulb 51, and a bulb 7 will be changed from an open 
condition to a closed state, respectively. 

[0071] And after changing a bulb 3 from an open condition to a closed state and changing a 
bulb 37 from a closed state to an open condition, a bulb 33 is changed from a closed state to 
an open condition at the last, and a carbon monoxide shift coverter 47 is purged at a 
stretch with a high-pressure combustion gas. 

[0072] Consequently, since the effectiveness about the gestalt of the 2nd operation opens 
and closes an exhaust gas supply path so that the exhaust gas from a combustor may be 
led to a carbon monoxide shift coverter at the time of a system stop, it can purge 
unnecessary hydrogen gas from a carbon monoxide shift coverter. 

[0073] moreover, the combustion gas which does not have hydrogen content in a carbon 
monoxide shift coverter 47, without possessing inert gas, such as nitrogen, with a bomb etc. 
in a system - being effective (short time) - it can purge. 

[0074] In addition, although the gestalt of this operation shows the configuration which 
purges a carbon monoxide shift coverter 47, the configuration which replaces with a carbon 
monoxide shift coverter 47, or purges the reforming reactor 1 with this is also easily 
reahzable. 

[0075] (Gestalt of the 3rd operation) Drawing 5 is drawing showing the fuel cell structure 
of a system concerning the gestalt of operation of the 3rd of this invention. In addition, the 
gestalt of the 3rd operation has the same ftindamental configuration as the fuel cell system 
corresponding to the gestalt of the 1st operation shown in drawing 1 , gives the same sign 
to the same component, and presupposes it that the explanation is omitted. 
[0076] The description of the gestalt of the 3rd operation is to also purge the fuel cell stack 
9 by gas after forming the piping 53 (2nd exhaust gas supply path) for introducing gas after 
purging hydrogen demarcation membrane equipment 5 into the hydrogen circulatory 
system of the fuel cell stack 9 and purging hydrogen demarcation membrane equipment 5 
in the gestalt of the 1st operation, as shown in drawiner 5 . 

[0077] Next, according to the control flow chart shown in drawing 5 , the control action of 
the fuel cell system about the purge at the time of a system stop is explained. In addition, 
the control flow chart shown in drawing 5 is memorized by ROM of control unit 27b as a 
control program. 

[0078] With the gestalt of this operation, it is inserting in the control flow chart which 
shows step S235 to drawing 2 like the control flow chart shown in drawing 6 . 
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[0079] Since steps S100-S230 are the same as each step of the control flow chart shown in 
drawing 2 , the explanation is omitted. 

[0080] And at step S235, a bulb 45 is changed from a closed state to an open condition, and 
atmospheric-air release of the reformed gas of the upstream of hydrogen demarcation 
membrane equipment 5, secondary pure hydrogen, and the residual hydrogen within the 
hydrogen circulatory system of the fuel cell stack 9 is carried out, respectively. 
[0081] And an open valve 33 is changed from a closed state to an open condition at step 
S240. Thereby, the high-pressure combustion gas which purged the upstream of hydrogen 
demarcation membrane equipment 5 and secondary is drawn in the hydrogen circulatory 
system of the fuel cell stack 9 through a bulb 35, a bulb 37, and piping 53, and 
atmospheric-air release of it is carried out through a bulb 45, purging the inside of this 
hydrogen circulatory system. 

[0082] Thus, it is decided by relation between the volume of the high-pressure combustion 
gas by which the closure is carried out to the inside of a combustor 17, and its 
circumference piping, and the volume of the hydrogen circulatory system of the fuel cell 
stack 9 whether not only hydrogen demarcation membrane equipment 5 but the fuel cell 
stack 9 can be purged with a combustion gas. That is, purging becomes inadequate, 
although it can purge when the volume of the hydrogen circulatory system of the fuel cell 
stack 9 is small to the extent that it can purge enough by the volume of the high-pressure 
combustion gas by which the closure is carried out to the inside of a combustor 17, and its 
circumference piping, and a purge is possible once when that is not right (when the volume 
of the hydrogen circulatory system of the fuel cell stack 9 is comparatively large). 
[0083] Since steps S250-S280 are the same as each step of the flow chart shown in drawing 
2 , the explanation is omitted. 

[0084] Consequently, since the effectiveness about the gestalt of the 3rd operation opens 
and closes the 2nd exhaust gas supply path so that the exhaust gas discharged from 
hydrogen demarcation membrane equipment may be led to the fiiel electrode of a fuel cell 
stack while opening and closing the 1st exhaust gas supply path so that the exhaust gas 
from a combustor may be led to hydrogen demarcation membrane equipment at the time of 
a system stop, it can purge unnecessary hydrogen gas from hydrogen demarcation 
membrane equipment and the fuel electrode of a fuel cell stack. 

[0085] moreover, the combustion gas which does not have hydrogen content not only in 
hydrogen demarcation membrane equipment 5 but in the fuel cell stack 9, without 
possessing inert gas with a bomb etc. in a system - being effective (short time) -• it can 
purge. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the fuel cell structure of a system concerning the gestalt 
of operation of the 1st of this invention. 
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[Drawing 2] It is the side'£ace sectional view showing the internal structure of the 
hydrogen demarcation membrane equipment used for the fuel cell system of the gestalt of 
operation of the 1st of this invention. 

[Drawing 3] It is a control flow chart for explaining the control action about the purge at 
the time of a system stop of the fuel cell system of the gestalt of the 1st operation. 
[Drawing 4] It is drawing showing the fuel cell structure of a system concerning the gestalt 
of operation of the 2nd of this invention. 

[Drawing 5] It is drawing showing the fuel cell structure of a system concerning the gestalt 
of operation of the 3rd of this invention. 

[Drawing 6] It is a control flow chart for explaining the control action about the purge at 
the time of a system stop of the fuel cell system of the gestalt of the 3rd operation. 
[Description of Notations] 

I Reforming Reactor 

3, 7, 15, 21, 29, 33, 35, 37, 45, 51 Bulb 

5 Hydrogen Demarcation Membrane Equipment 

9 Fuel Cell Stack 

II Air Supply Equipment (Compressor) 
13 Drawing Device 

17 Combustor 

19 49 Flow control valve 

23 23a Pressure sensor 

25 Temperature Sensor 

27, 27a, 27b Control unit 

31 31a Branch pipe 

39 Condensator 

41 Humidifier 

43 Circulating Pump 

47 Carbon Monoxide Shift Coverter 

53 Piping 



[Translation done.] 
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[0 0 4 6] -e-LT, JXx-^-yS 1 8 0-CJ4, 
7 0}^:«•^A□^cK^t^b^^^>:EE*■fev■9-2 S^-ibi^SfeS 

1 7rtC0JE^jP*II*^jitfo -O^-g-. 7iC*«*&*«Off 
:^ji3j:i;f«^«£Sl 7rt<0£E;(3**Jt#LTV»>&fc*, ff^J 
-b>-9-2 SOiBO^ffiH, j!^^#l 7rtoffi:ti (t>v»r 

20 j^jgESP*";^<:0JE:t)) Icffi^LTV^^o 

[0 0 4 7] -€-L-C, ;^-r y 7*5 1 9 OT-14, S*-t> 

PO i: LT^^x.Jf IMPa m±t?***-5*-*2pJBf1- 

EE ic ^ ? -2) * lc=fT^:3tt^ o 
[0 0 4 8] ii-e, tea L7t^m«4, ■PBxif, 

«i4, **:8■sll^^a5<7)-^^ra)E^)W±^c|^3e^^^-^. 

30 fflBE*»4, •Wx.Jf, lMPagK-e*-6*»lb, PO S 1 
MPa mi-M. PO =lMPa) i:i--&o 

[0 0 4 9] ^mm<r>^^. «^«5S1 7F«30JE±)P*« 
W^ffiPO Je)L±-eafe-5i^-^t4 (S 1 9 0 1 YE S) . ;^ 
T-'j-r%2\ Oicji^i, i^«6«l 7l^(OS^jP**B^5efit 

po^jft-eabi^-g-ji (s 1 9 0 : no) , 7.7--j-fs 

2 0 0 iCJttfo 

[0 0 5 0] ;^r-yys 2 0 0-Cti, P<PO (r>^%X 
**J, *Si*Sl 7rtWffi^j±#*»:i^+5-t?**t*lJ»f$ 

ii4o-e, flFfs^^ra (AT) ©igjg?r#c-c, ;^7^5':/ 

40 S 1 8 0 ICM-So 

[0 0 5 1] — y 2 1 OTJi, PSPO 

j!^«5Sl 7(*I<omSjJi#{4+55-e** tJpJ 

x.^o inicif?, *^^ai]K^B5<o-^11<o^;«f;^ 

[0 0 5 2] -f-LT, :^x'y -/S 2 2 0-ei4, 

^Wiwmi)-hm^m\z'm^m7Lh^ ^ixtcj;!), 

50 [0 0 5 3] -g-LT, ;^-r y ys 2 3 0-CI±, >''f;v:^3 
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[0 0 5 4] -tLX. ;^x-;'7*S 2 4 0-ei±, ^<)l^y3 
3 «-Htt3i*»c>ia«t^t::«I*>#AT, 7t*3isJ: 
tF-E-OSiaEl= (33-lK©3 l^r-i-tf) t,a^>:je5 
<0«»«6SP:«">^ Sr7(c*^J5IK^e 5 ff}-:^m<omxn 5 
d i:-^feffl!l<0ziiimP5 b<^)2Sl:^lii|ti, ;!K«^Jtm^S 

[0 0 5 5] — ;^x-7yS 2 5 OT-li, T<TO CO 

v>-&ot?. 7<!9^«-;^APlciS:tt<b 
tt {y^T-vfS 1 8 0#M) o 

10 0 5 6] ■?-tr, 7.y-yfS2& 0t?Ji, S.tJt> 
-If 2 3 e>R<^^iiS ttTti^j^fl 1 7 f*IwJE* P i^^^ 
PO t LTtaJAl? 1 MPa Ji).±-e*^:6^5:6^?rMtBf1--2. 

(>^'r-;'-7'S 1 9 0#fiS) o i^iffilSl 7rt«EE^(P**^ 
^IIPO J!yi±-e*^^-^ti (S 2 6 0 : YE S) , ^-r 
•yT-S 2 8 OlCJt*, ^^fe^^i 7i*i«a:t»P*«^5e^lP 
0 7kmx:hi>m^n (S 2 6 0 : NO) , :^7''yfS 2 
7 0 irjttfo 

[0057] J^f--;'yS27 0-Ci±, P<PO COJgr-g-T* 
7F*loffi^j±#7J«:^+^T?ab«.i:i|3JWrS 

S 2 0 0#M) , y ys 2 5 0 t::5l-£)o 
[0 0 5 8] J^-r .xT'S 2 8 OT'li. P>PO <7) 

1 1 ?:#jLS-frfcm, ;^T-;'yS 2 2 0 icji 
tro -eur, KriELfctiJt), ;^-ry:/'S 220, :^-r 
u^ys 2 3 Oi5J:tf:x.-r-y ys 2 4 0 Sr^-S t "P, tK 

[0 0 5 9] ±gBWJ:^»C, T^TO <O«'g-tT<T0 

*^5-Slll^fi5afiia*^®-e*«Srj»d 

^oTV>-i,Ct»i:Mtt<'S:V>o 
[0 0 6 0] -?-w-C% 7f*I<35JE^)«r±#$Hi:-& 
i6 1 7 tCTK* >; coacK $ ttr 
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[0 0 6 1] iofe*, ^K^Hifeoj^^jcMi-^Jclj* 

10 it**-ei-S)o 

[0 0 6 2] tTt, /■?-v^tc*S«iS^5!r;^«:'6gffli-*c:t 

[0 0 6 3] $f>ic, ^■{A'rsf^tzi ^mm.mif7.<r>w. 

ti^-nm\ziim^nm.M^<r>-^-!Km&-h 7^ a 

[0 0 6 4] f fc. ^fiSUl 7 cop^^AP-egf^^iS 

7^^mi^ \ 7-e^j3ci--6c:t7>*-ei, i!iS«iSf«";^-r'/'« 

[0 0 6 5] (^2 W j|JS<^®^) HI 4 ^^^(D^ 
30 2<D|liS©?^^l::^^>iii»m?tfev;i^'rA<D««?ra^i-|lI 

[0 0 6 6] ^2<7)||ifeoJ^^li, -m'fb^KiiaiStlt 

40 [ 0 0 6 7 ] ^ 2 (D%m<r>im(r)^mt^ m 3 ir^-f- i. 

n vz^ ScSRiSS 1 S nfcScK*"^ Sr-^-ft^* 

7-7 ?:^LT*S«-m?tfe;^^ 9 t t ^) IC, 

*^ip|-«?fe;^ ^' 9 -^f^'S $ % ix^:;6-o 7t7KS-?-<7)'ftfc(^ 
^Ttf";^?:, St^l^n V hn-;w-r-5,/ci»:)<05!£«P^^4 
9;feJ:Uf>'N';Pr5 iSr^LT^gSSl 7lC«i|&-r*it 
tc*)-i>o 5ft4pg#4 9, /N*;v7'5 1> isiU^M^mTfe 
7.9 9*><bM*£gl 7H««&$tt-&JS**XC0E:ftSr 
iBltil1--2.ffi^J-fe>'<f2 3 a»i, Sit^iR-WTtfey^^-rA* 
50 *lj^a-rafc*<^3 V hn-A-J-i-y f 2 7 a irgfSEStL 
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[0 0 6 8] v^^xA^ih^O/N'-yicM-f -S>^3H-m}& 
vXxA<D*2|s:fit;^$UIB|ftf^(i, 112 ^c^1-$^J®7D- 
^ + - Kceeo T titJI^^tCgi^g-t * - t # * O 

[0 0 6 9] ->^f-Al?Jt^ni±, ^1 «0|lifecO?g^c7) 

[0 0 7 0] c:<^JE:tjJi#$:JE:t»-t>-i?-2 3 a-C^-i^ 

7rt«3JE**»+^fc±#LrPSP0 fc4o;tt), y^A' 
y2 K >'<;i'y5 li3J:Of-'^A'r7?:ig«,^i»t,ps|«S^ 

[0 0 7 1] -^-Lr, y^ji^rsim^mii^hm^mizw 

»)#x., -'^^wra 7S:K^^®*»ibra*t^tc§J»)#;i;t 
[0 0 7 21 iOfe*, ^2O||iS<0Jg-®l::S|-r-&S&* 

[0 0 7 3] i^, >';^-rAF*lUM^i;f i^/F^&tt*';^ 

i^x-m^-r ^ ;i t < , -m-f k^^is 

[0 0 7 4] :*:5liiO?g^T-(±, -^^-fk^*^^ 

#4 7 S^>'^-v^•r^.«fi6:S^^LTV>-&*^ -^-fk^*^ 
)SS4 7lc«x.Tt;ttiiKfc*ir3fcgRjSSl 

[0 0 7 5] (1^ 3 <Dmm<o^m) m 5 ^^m<^m 

[0 0 7 61 «e 3 <omm<0^m<0^\i. 0 5 KS^I- J: 
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[0 0 7 71 ^i^s H5tc^i-t!)^7n-'^^- 

o r -> X x Ai^ih^o/*- i^icBa-f- ss^jR-ssb X A 

0$iJfflllJ)flP«:iigBi-*o iriJ, S5lc^i-||ia«97n-f^ 
•V-H±, n> bD-;wjL^.y h 2 7 bOROMJCftlJIS 
•^uiryM.t LTieii$tLTv^So 
[0 0 7 81 *Slifii<^?^aT-l4, gI6lC^i-|ifl|1|I7.n- 
•^'ir- KOJ:-9tc, ;^'r -;'7'S 2 3 5 4:0 2 JCS^-Tittllfil 

10 [0 0 7 91 .y:/'S 1 0 0~S 2 3 0»±, 0 2 tc^ 
fftflffll 7 n - f- - K0#;^ r 5^ 7* t ISia-C* S <0 -e., 
■5-<^BiE!gS-=tB&-rSo 
[0 0 8 0] -^-LT, :^-r 2 3 5 fJi. /<;l/-/4 

[0 0 8 11 ^LX. ;^'r yys 2 4 0-e, MiS:#3 3 

**>5,|±, ^>*;l'r3 5. >"f-'Vr3 7iJ J;Z/Bei=5 3 5r^L 
*«Sii^rt*^'?-i?t!S:5&*<b^?/l'7'4 5 iifi-LX±^m 

iSc$n.So 

[0 0 8 21 icoi^ic, 7lc*^Stm^«5cO<^^:C,r 
M«-«f&;^ f-:/^9^^ mm^:^:^ X/^~ i^X § S tJ-S 

m^^i 7p^^xz^-^(7)mmei^izm±^*ti>^ 

«^0#«i:CDK#T-g^:iSo -ftiio^. mm.^ \ 7rt 
^X■^r'5i■f^-VX% S < P>v>«ft3R-m?l6;^ ^ ^' 9 

ik««J:*:iv»«'g-) i±, -iE/-?-yi±T?i Si», /-c-y 

[00831 :^'r-;'yS 250~S280t±. 112 
^yxi-^^—Y<Di)^7.'r-y-f}LnM.Xihi><r)X^ -€-<0 
ii?IS:««&1-So 

[0 0 8 4] ^3O|lifi<0JgSi:M1-S«I* 

^mm.\zm'<i.^\z^\m\iT7.m^mk%:mh-t^t 
ffe^ -7 <r>>immzm^ <i.^\z%2 mw^iMkm^s, 

So 

[0 0 8 51 s 7^^. im^im^^m. 5 co*^: e,-f 

Ttfe;^ J' 9 4: , v;^^ Arttr;!^fgtt>y;^4:**>^35r 
50 fi<j (MNfW) lCy<-i;i-Si t**T§So 
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r Aflcjhf^oy <- y -& tiJ»i6ft «r §i Wi- ;t * O 
■f A (OflllS =S:^-f * o 

[EI 5] 5^^?g<^^3<o*iso53giiic«s*»3^mfife->;^ 
1 efcKRi&s 
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3, 7, 1 5, 2 1, 2 9, 3 3. 3 5, 3 7, 4 5, 

5 1 f^J\/-f 

5 ia'^^i-mkm.m. 

9 j^JR-Hrtfe^ ^ y ^' 

1 1 ^^«t«&^g 
1 3 

1 7 i^^ll 

19,49 m&imji^ 

2 3, 2 3 a EE:tJ-t>"9- 

2 5 m&^>^ 

27, 27a, 27b 3 V b D-;l/jr- y h 

3 1, 3 1a ^S-ftlf 

3 9 j^iPtl 

4 1 2)nS§f 

4 3 WSI'i^v:/' 

4 7 -g^-fb^^lElfeS 

5 3 
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